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THE TORNADO OF M A Y  27 AT ST. LOUIS, MO 
By II C FRANKENFIELD, Local Forecast Ottirpl. Ihe\eiity htth meridi.m time ha* 

beeu iiwil throughiut this ieport 

The turnado which passed through St. Louis late in  the 
afternoon of Nay 27 was the culniination of a protracted 
period of abnormally high temperatures, iiitrnsified during 
the latter portion of the time hy unusually high huinirlity. 
From April 9 to May 27, both inclusive, a period of forty- 
nine consecutive days, the menu temperature at  St. Louis 
varied from 3 O  to 2 l 0  above the normal. The mean tenipera- 
ture for the nionth of April was Sc :hove the nornial, and -lG 
higher than any previous record in  the history of the \\'eathcr 
Bureau station ill St. Loiiis. The inetin temperaturc~ for the 
month of May was 7 O  above the normal, and 1.5O higher than 
any previous record. 

The relative humidity was  aliiiost exactly normal durin.g 
April, while during RJay i t  was  74 per cent, or S p i '  cent 
inore than the norinal amnunt. From AIay I4 to h h y  27 it 
was continunusly hiqh a t  S n. in., tlir avrragr for the period 
of fonrteen clays heing 88 per cent. or 14 per cent more than 
the normal amount for that  time of the day. 

Again, with the exception of three clays, the harnmetric 
pressure throughnut the IVrst for the seven weeks previous 
to May 27 had t iren M o w  thr normal, with relatiwly hiqher 
pressure in tlie East  and Southeast. Befcirr. 01112 cleprebsion 
moulrl disnp1)ear in tlie West another woiild lw wen waiting 
tn take i ts  place. This constarit sucoessioii of lon areas 
cansect thr  winds to hlow persistently frnni a sniitlierly dirrc- 
tion, carrying with them heat :iiid nioisturr. During April 
southerly winds 1~rev;iilrtl :it St.  Louis dnrii ig  69 prr  cent 
nf the tinie, and during RIny iliiring 78 per cent of  thr tinic~. 
The [Bricks and stones in the  nildi ding^ and streets thus hr- 
came a11 enc~rnious storehouse of heat, free railintion a t  niqht 
Leiiig preventtd by snioke and dust. 

A t  8 a. ni., May 27, the weather niap shonecl the prrssrire 
to he low throughout the IYest, except in the rstrenie north- 
west, with the center of d rp res s io~~  cowriiiq I<msas and Ne- 
braska, the inner isolmr heiup clr:twn for 59.70 inches. The 
State of Missonri was, thereforr, in the southmst qnndrant of 

Clear weather, w i t h  southrrly winds, prrvailed 
through Kansas, Oklahoma, RIisnouri, and Arknnsas, with 
temperatures ranging from l iG0 to 7s". The relative Iiuiiiid- 
ities were at~normally high, particularly so in Blissouri, that  
a t  St. Louis being 91 per criit. Frnni I<ausas r111c1 Nel~raskn 
eastward the isothernis of GOo and 70° crossed the isolxirw a t  
right aiigles. The position of thr State of Missouri in the 
southeast quadrant of the storm area, coinl~iiied with the 
isothermal conditions above mentioned, the high humitli ty, 
and the high temperatures, indicated the occiirreiice of severe 
local storms within a short time. A t  St. Louis a t  8 a. 111. the 
pressnre was 39.93 iiiches, the temperature TOo,  and the r ~ l a -  
tive huiuidity 94 per cent. The ninds mere blowing from the 
south, with a velocity of 8 miles per hoiir, and the sky was 

. the low area. 
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ahout one-third covered with curnillo-stratus clouds, with 
snnie traces of cirro-stratus, hoth moving from the sonthwest. 
I<y l l (JOl1 the haronirter had fallen .OF, inch, to 29.87, and the 
temperaturr hac1 risen to SOo. The winds reiiiained niostly 
i n  the sniitli, with a slightly increased velocity, reaching 12 
inilrs a t  noon. Thr ahnorn~ally high huniidity continued, 
nud the sky Iwcame hidden hy a uniform covering of alto- 
stratus clouds, through n.hich the sun shone lazily, not enough 
to glare uncomfortably, but still sufficiently to cast a well- 
defined shadon.. 

From noon iiiitil 1.45 11. in. tlie harnnieter remained sta- 
tionary antl the winds shifted ~ilightlp tin the southwest, aver- 
aging from 7 to 10 miles per hour. The trmperature rose to 
S 6 O ,  and the veil of alto-stratus cIoiir1s still hiing over the 
city. By 2 p. in. the hnroineter had cnii~iiiei~ccd to fall rap- 
idly, A U C ~  the winds had changed to southeast, with slowly 
increasing velocity. The fall in  pressure was intermittent, 
hut a t  the saiiie time persistent, and hy t; 11. 111. the reading 
was 29.59 inches, t fall of 0.28 inch since noon, and a fall of 
0.09 iiich during the twenty minutes immediately preceding. 
The winds continuecl from the southeast wit11 graclurtlly in- 
creasing velocity until 5.45 p. in., when they changecl to east- 
northeast n i th a sudden increase in velocity, reaching 45 
iiiilrs per hour froin 5.55 to 6 11. 111. 

At 3.45 p. 111. the temperature coiiinieiiced to fall, and by 
6 p. in. had fallen go, to 7 7 O .  The clouds s l o ~ l y  increased in 
d ~ n s i t y ,  uiicl a t  ; X 5  11. 111. the sun was olmured. The charac- 
ter o f  thr clouds chaiigrd about thid time to cnniulus, but of 
:I v ~ r y  prculiar fnrniatinii. The whole sky was compactly 
coreretl n it11 si11al1 ciin~uli  of almost perfect hemispherical 
slialw, but with the rounded portions underneath.' Their 
ccblor was a dark gray with deep shadows on  the sides farthest 
f r ~ m  t h r  RIIII. By -4.20 p. ni. these clouds hail settled into a 
niiiforiii covering of stratus, 1% hich roninieuced to assume a 
liqht grern color in the rstrenie nnrthv est, spreading more 
towarcl the west and north. Thunder antl lightning coni- 
n~encrrl at 5.06 13. in., and rain in the forni of large, scattered 
drnps. a t  5.4:; 1). 111. At 6.04 13. ni. there was a marked in- 
rrrase in the vitdence of  the storm, although from 6 to 6.10 
1). ni. the niiicls changed a y i n  to southeast, w i t h  decreased 
Vel4JCity of froin %? to  :36 nllles per hoiir. Diiriiig this period 
thr I~nrui i i~ter  TCJw 0.0s inch, to %).tjy, and f ~ l l  almost in- 
stantly 0.10 inch. to 29.57. It again rose 0 . l U  iiicli in less 
than five niiniitrs, to  29.67. I)uring the nest fifteen ininutes 
( t o  r;.3o 11. in . )?  it fell 0 3 1  ineh, to 29.;31<, a n d  then instantly 

0.40 iiirli, tn 29.7ti. I t  tlirn continued in a series of 
1) cis(-illntioiis of f r o m  O.lb5 to 0 . 1 0  iiich, until 10 p. m., 

when the ohcillatinns Ileranie sninller, ceasing filially a t  mid- 
night, w11ei1 a steady rise comiiiriire(1. t 

The winds  a t  6.10 11. 111. nnce more changed siiddeiily, this 
tiiiir 18O0 tn the north~vrst, and v it11 greatly increased veloc- 
ity, rr:tching SO miles prr hour frniii 6.15 to f;.30 11. ni., with 
a11 ~ ~ t r r i i i r  velocity of 120 inilrs per hoiir a t  6.18 p. ni. At 

See i i i  tl1i.z vonnection the REVIEW of March, 
IVl4. RLr. J .  C'. Wi~lrneyer, o l w r v e t ,  Weather Biireau, Oklnhoma, 
(ikln , hn.: :tls11 1iiIticwl tlir same cloud torni:ttiun i o n  days when tornn- 
(lot..: fIJlInell in  the Trrritory. 
t l i  t l lr  p l ~ e i i ~ ~ t x e n : ~  rxtqit that c + Notr :tllIlell 11y hl r .  Fratih 
le:Lrllel1 l)f  tllt. hrl;.ht uf the lJ:L 
:wiwr:ii.\, in  or ~ e t y  tie'ir the center o f  the track ijf the tinmarlo at the 
t i t i l r  it nie>vell t h ~ m g h  L,it:tyette P:tih. It w i 4  in this park that the 
sttlrti1 \\:is :it its liricht. A n  :tiierui(l barometei, ui th  n metrical scale, 
\ ~ R R  IJrought ti l  ine t i J  l ~ t !  t e w t ,  a1111 I \ s a y  iiitormeil that  it w i 9  the prop- 
eltv a b f  the wialab\\ obf tlie late Ria.harll Kle~iiin,  t.x-P.irk C'on~missioner of 
thiq ritj . The fanlily lire toil Missouri Aveiioe, iintneilintelv fronting 
the  irk, :tiill n ~ ~ 1 1  of RIr. Kleinm renil tlir Iinrmieter as the storm 
httu1.k their 1Il:it.e. of hi.: niotlier to the remark- 
n l ~ l p  luw ir:uliiig, Allowing for dilference in 
elev.itinn anal wluctiiln t i l  sen 1 oiilal inilicnte a reduced 
re:itline nt 27.31  inches, (ir ?..(IS iiicliw lower than obRerved at this 
office."-EI>. 

-__ ~ ~~~ - _ _  ~ ~ ~~ 

+ ~I:imtiiatc~-cnmulas. 

He cnllril the 
wm , iir 31. 
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6.20 p. m. the direction onbe more changed, this time to the 
northeast, with a decided decrease in  velocity, falling to 7 
miles per hour a t  6.55 p. m. After that  time it again gradu- 
ally increased to 36 miles per hour, a t  7.23 p, m., when the 
second heavy fall of rain commenced. A t  7.32 p. in. there 
was another sudden decrease to between 12 and 15 miles per 
hour, after which time it remained comparatively steady, 
with a generally easterly direction. 

The thermograph was blown over in the shelter a few 
minutes after 6 p. m., reading 71° a t  the time. The tempera- 
ture variations, however, were not marked, a minimum of 
only 65O being reached a t  8 p. m. Heavy rain commenced 
a t  6.04 p. m., continuing nntil 7.05 p. ni., when a still heavier 
fall commenced, ending finally a t  10.05 p. ni. The heaviest 
falls of rain were as follows: Five minutes (from 7.25 to 
7.30 p. m.), 0.55 inch ; ten minutes (from 7.23 to 7.33 p. ni.), 
0.66 inch ; one hour (from 6.04 to  7.04 p. ni.), 1.33 inches. 

The general direction of the storm through the city was 
from west to east [about seven blocks south of the Weather 
Bureau station], turning slightly to the north of east as i t  
reached the river, and continuing in that  direction through 
East St. Louis into Illinois. The electrical display during 
the storm was of exceeding brilliancy. It was first observed 
in the form of sheet lightning in  the northwest a t  5 p. m. 
This continued with short intermissions until 5.45 p. m., 
when i t  became almost continnous, and extended more into 
the west and north. Little or none was observed directly in 
the south. At 6 p. m. the whole west aiid northwest sky was 
in a continuous blaze of light, and the reflection could be 
seen beyond the clouds extending far into the southern sky. 
Intensely vivid flashes of forked lightning were frequent, 
being outlined in green, blue, purple, and bright yellow colore 
against the dull yellow background of the never-ceasing sheet 
lightning. A peculiar electrical phenomenon was observed at 
6.15 p. m. A sharp line of bright,, yellow lightning was seen 
almost directly in the west a t  an altitude of about 25O, ex- 
tending thence 5O toward the zenith, which, instead of itis- 
appearing as  suddenly as i t  had appeared, moved abnut 
toward the aouth, remaining visible about one second, and 
maintaining its perpenclicular position. 

The display of lightning lasted as long as did the heavy 
rain, but occasional flashescoiitiniied to be seen after 10 p. in. 
The thunder ceased a t  9.50 p. m. The green cloud reniained 
in the northwest almost to the end of the storm, but while 
the violence was greatest large black masses of fracto-cumuli 
with exceedingly ragged edges, moved from the south, west, 
and north, crossing each other with great rapidity in the 
west a t  an altitude varying from 3 0 O  to 70°. No evidences 
of the tornado funnel cloud were observed, a1 though they 
were carefully looked for, and thorough inquiry and invcsti- 
gation have failed to produce any. 

Grand and magnificent as was the spectacle as witnessed 
from the Weather Bureau station, it fades into coinparative 
insignificance when contrasted with the wonderful and terri- 
ble transformation which was in progress a t  the same time 
nearly a mile farther south. Here, in the darkness, was 
waged the fiercest conflict ; scenes appalling in their terror 
and awfulness were witnessed-a sickening tragedy was en- 
acted, and all the tremendous forces of nature were appar- 
ently convulsed in a horrible, mighty, and invincible deter- 
mination to  overthrow and to destroy. 

The storm entered St. Louis from the west between the 
Missouri Pacific Railroad tracks on the north and one or two 
blocks south of the poorhouse on the south, a width of about 
14 miles. The time, ae nearly as can be estimated from the 
various reports received, and from comparison with the data 
a t  the Weather Bureau Office, was 6.10 p. m. 

The path through the city was almost exactly in a due 
easterly direction, reaching the Mississippi River, about 6 

miles distant, a t  6.20 p. in., showing a progressive velocity of 
about 36 miles per hour. 

The width of the storm track remained generally the Bame 
as it moved eastward until 2d Carondelet avenue was reached, 
when i t  narrowed to somewhat less than one mile, and 
thereafter continued within this limit. When the high 
ground a t  Grand avenue and Compton Hill Reservoir was 
reached the storm apparently lifted so that the district north 
to Caroline street, and east to California avenue was touched 
but lightly, except along Lafayette avenue, which was dam- 
aged considerably as far west as Coinptoii avenue. This 
Compton Hill district is about 26 feet higher than the sur- 
rounding neighborhood. 

The district immediately to the south of the reservoir did 
not escape, and Russell avenue between the reservoir and 
California avenue was particularly unfortunate. 

There was no evidence of the inward spiral rotary motion 
of the winds west of California avenue, hut in the district 
east of this avenue, south tlJ (;eyer avenue and north to La- 
fayette avenue, the position of the debris indicated the pres- 
ence of the whirling motion, and from this section eastward 
the greatest destruction was wrought,* the width of the path 
traversed by the whirl remaining the same. 

The storm attained its niaximam severity in Lafayette 
Park and the district immediately surrounding. The park is 
about two blocks square, and was thickly covered with trees, 
mostly of mature growth. Every tree, except perhaps a 
dozen small and very pliable ones, was either twisted or 
broken off, and in some cases nprooted. The bark was also 
stripped off of many. The debris lay in every direction, 
showing thkt the center of the whirl must have passed 
directly through the park. A t  the City Hospital, a short dis- 
tance east of the park, the lower edge of the whirl evidently 
passed through the northwest half of the grounds where 
there was nothing hut a complete and confused mass of 
wreckage to be found ; while in the southeast half the inner 
walls were blowii out toward the north, and almost all of the 
outer walls remailled stancling. 

Evideiices of gyratory motion become less marked after 
leaving the hospital, but they are still more or less apparent 
as the storm moved eastward across the river into East St. 
Louis, the debris on the Dorth side lying generally toward 
the south, and that  ou the south side towarcl the north. 

During the progress of the storm across the city, many who 
were directly withiu its limits heard a rumbling noise similar 
to that made by a long train of cars while passing through a 
tunnel. Nu unusual noises, however, were heard a t  the 
Weather Bureau station. A very noticeable characteristic of 
this storm was the comparatively uniform height of its lower 
edge above the ground, the distance being about 30 feet, rarely 
more or less. I n  a great majority of the houses which were 
struck the damage was above the first floor, except in the 
cases of collapse in the center of the track, and of crushing 
of lower floors by the weight of debris falling from above. 
Hundreds of walls were blown out ahove the first floors, while 
the lower walls remained practically intact. I n  Lafayette 
Park nearly all of the trees were broken or twisted off a t  an 
elevation of about 30 feet. Numerous other evidences of this 
uniform height were alao observed. 

The evidence of unusual heat which often accompanies 
tornadoes was observed a t  only one place, Lafayette Park. 
Here many of the branches and twigs bore signs of having 
been seared, as if by a hot iron. [Also noted in  the Sher- 
man, Tex., tornado.-ED.] 

“This is in accordance with theory. The rogressive motion of the 
general htorm was a little south of east wit< aconsiderable velocity. 
This motion combined with the gyratory velocity of the winds on the 
southeastern side of the whirl would produce a much greater resultant 
velocity than on the left-hand side where the general drift of the storm 
and the gyratory motions were more or less in contrary directions.-ED. 
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Much damage appears to  have been caused by great differ- 
ences in the atmospheric pressure within very limited areas, 
creating, as i t  were, numberless small secondary whirls. For 
instance, single stones and bricks were taken out of walle. 
A wagon loaded with lumber and having two horses attached 
was standing near the river; the wagon was not even over- 
turned, while the horses were carried away. I n  numerous 
instances the walls of a house would be blown outward, while 
its neighbor escaped practically untouched. Of course, in 
cases of this latter clescription, due allowances must l ~ e  niade 
for differences in construction, but in many instances this 
factor would he of minor importance. Anether point noticed 
was that  in the storm track, \I henever an opportunity was 
afforded to more or lees equalize the preseure between the 
insides and outsides of structures, tlie damage was propor- 
tionately less than where there was no such opportunity. 
This was remarked in ~ o m e  houses where the windows had 
been left open, and also in others roofed with slate or shin- 
gles when compared with those roofed u i th  tin. A patch of 
slate or shingles would be torn away, allowing the air to 
escape from within, and the remainder of the roof would 
escape injury. Not so, however, with t in roofs ; being of one 
piece and more securely fastened, they were entirely taken 
away. 

It was noted also by comparison with the data at other 
points that  the storm increased in intensity as it entered St. 
Louis, and again decreased after it left East  St. Louis. The 
immense increase of surplus heat which had been stored in 
the walls nnd streets of the city during the seveu weeks pre- 
vious, combined with that  liberated by the heavy rainfall, 
may have contributed to this. As the storm left tlie city 
for the open country, its supply of fuel was greatly clecreased, 
resulting in a corresponding IOSS of energy. 

Regarding the actual intensity of the storm, there has been 
much difference of opinion, particularly amung architects, 
civil engineers, and others whose opinions are of value. Marly 
insist that  no structure in the city could have withstood the 
full force of the tornado, and point to  the disaster a t  Lafap- 
ette Park and the St. Louis bridge as confirmntions of their 
theory. The evidence afforded by the park is 1JrObably satis- 
factory proof, but not EO that  afTorded by the St. Louis bridgr. 
Here some of the heavy masonry on the south side of the 
East St. Louis approach was torn away, but it is extremely 
difficult to believe that  i t  was done 1Jy direct application of 
air pressure. Competent and experienced engineers have as- 
sured me that the masonry on this bridge, supported RE it 
was above and below, could ~ i t h s t a n d  a pressure of a t  least 
2,000 pounds to the square foot. The pressure per q u a r e  foot 
on an absolute vacuum a t  sea level is only about 2,100 pollnds, 
and i t  is not reasonal~le to suppose that  even in the very ccnter 
of the tornado whirl did anything approaching a perfect 
vacuum exist. Consequently pressure alone, or even pressure 
combined with a twisting motion, could not have produced the 
damage to the bridge. Probably the correct solution of the 
matter is that  the supports were first torn out and then the 
unsupported columns of masonry were not sufficiently strong 
to withstand the pressnre. Consequently they were blown 
down. If the supports had remained intact, there would 
have been no damage done to the columns. 

I n  other portions of the city the greater part of the dam- 
age was unquestionably due to comparatively weak construc- 
tion. I n  the vicinity of Lafayette Park, where most of the 
houses were well built, instances of total destruction were 
infrequent as compared with those in the districts farther 
east and in East St. Louis. 

Again, instances of heavy bodies, such as roofs, etc., heiug 
carried for a considerable distance (a  frequent. occurrence 
in  tornadoes), were quite rare in this storin. I n  some in- 
stanges roofs were pushed over to one side, and in other s they 

simply settled down on the debris or lower walls after the 
upper ones had fallen or been blown outward. I have heard 
of none that  were carried away. Neither did I hear of any 
trees being moved more than a few feet. 

Probably the most remarkable evidence of the force of the 
storm was the following : 

On the long East St. Louis approach to the St. Louis bridge 
a white pine plank, 3 by 8 inches, was driven into the south 
side of a steel girder with such velocity that i t  punched a 
hole in the web and remained sticking in the girder. 

The tornadoes in St. Louis and East St. Louis were the local 
manifestations of a series of destructive storms which moved 
from the eastern portion of Missouri through Illinois during 
the afternoon and evening of May 27. 

The first storms reported were in the southeast portion of 
Randolph C'ounty and the extreme northern portion of Boone 
County (see Chart VIII) ,  about 135 lliiles west-northwest 
from St. Louis. 

After leaving Randolph County two tracks appear, one 
northeastward into Monroe County where i t  was lost, and 
tlie other eastward through Audrain County into the western 
portion of Pike County ; then s o ~ t h e a s t ~ a r d  through Mont- 
goniery and Warren counties to the Missouri River, and 
thence generally eastward, the next reappearance being in St. 
Louis County and the extreme eastern portion of St. Charles 
County. Passing through St. Louis and across the river to 
East 8t .  Louis, the track appears to have been easterly through 
St. Clair into Washington aud JrRerson counties, with a milder 
spur northeastward into Fayette cou~?ty. 

Following are brief accounts of the storms in the majority 
of the places in which they were most severe, the data having 
been oljtainecl through the cuurtesy of the postmasters and 
o t l i~ r s  interested : 

Higbee, Randolph County, No.-The fitorm passed south of the  town, 
akJOUt 2 p. m., moving toward the  northeast. A funnel cloud was seen 
and heavy rain fell, with some scattered liailstones of large size. The 
storm was accompanied by heavy thunder, some lightning, ant1 a roar- 
ing noise. A whirling motion was observed, and debris lay in  every 
clirertiun. The width of the  path of preatebt destruction was about 200 
feet. A peculiar brightness was seen in  the  cloud and two clouds were 
been to come together in  the west. 

Clicrk, Rccndolph County, Mo.-The storm passed to the  northwest of 
the  town itbout 3 p. m., moving northeast by east. A funnel cloud was 
seen and heavy rain fell, with considerable hail, some of the  stones be- 
ing a n  inch i n  diameter. The storm was accompanied by continued 
rolling thuntler, but with little lightning, and a roaring noise was heard. 
A whirling mution frum left to right was olJserved. The width of the 
path of greatest destruction was from 50 to 100 yards and its length 
about 6 miles. A slight glow was seen in  the cloud, and two clouds 
were seen to cume together in  t h e  west. 

Renick, Rmitlolph Coutrty, No.-The storm moved in  a northeasterly 
direction about 1+ miles bouth of the  town a t  about 4 p. m. A funnel 
cloud was seen ani1 heavy rain fell, with some large hailstones also. 
There .was considerable lightning, but very little thunder, and a roar- 
ing noise was heard. There was alao a whirling motion from left to 
right. The  length of the  path of greatest destructiun was 4 or 5 miles. 
The clouds had a greenish appearance, and two were seen to come to- 
gether in  the west. 

Stzirgeon, Boone County, No.-The storm passed about 44 miles north 
of the town about 4 p. m., moving from the  northwebt toward the  south- 
east. A funnel cloud was seen, and heavy rain, with some light hail, 
fell after the  storm. There mas heavy thunder, with vivid lightning, 
and a roaring noise was heard. A whirling motion from left to right 
was observed, and the  debris fell some to the east and some to the 
wed.  The width of the  path of greatest destruction was about 200 feet, 
and its length about 8 miles. 9 peculiar glow of brightness was seen 
about the  clouds, and two were seen to come together in the  west. 

Me+ico, dudra6b County, No.-The storm moved toward the  north- 
east, passing about 5 miles north of the town about 6 p. m. A funnel 
cloud was seen, and there was heavy rain, most abundant after the 
storm. There was also hail, with stones of irregular shape, some of 
them weighing 7 or 8 ounces. A ruaring noibe was heard, and a whirl- 
ing motion from left to  right was observed. The debris all fell toward 
the northeast. The width of the  path of greatest destruction was one- 
fourth of a mile. 

l'nnddir, Audr(iin County, ,Mo.-The storm passed on the west side 
of the town about 3.85 . m., moving from the northwest toward the 
fiontheast. No funnel cyoud was seen, and there was very heavy raln, 
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most abundant after the  storm. 
much thunder. 
whirling motion from left tcr right. 
destruction was about 100 yarilb, ani1 its length 1 mile. 
were observed to i'onie together in tlie west. 

There was very little hail ani1 not 
A roaring noise was heard, and there was :tn apparent 

The wiilth vf the  pat11 h f  yreate 
T n o  clon1 

/ t f g ,  No.-Tlie sti 1rni muveil liver the ti ,wn f n  1111 

cloud was seen, but, as it  was very ilark during the hizh \\ ind. it iiiiglit 
CI the  bOlltllk!lbt zit aIIliUt 2.81 1'. 111. N ~ I  f U I I l I e I  

Two came together in  the nest. 

town about 5 p. in., iiiiiviny towaril the  ~irutheaht. 
on account uf the  darknehh, tu i i k  

cluud ur not. Heavy rain fell, t i l i t  nii hail. 
and vivid lightning \ l a x  heen in tlir n e d .  
heard. The  cletrris fell in e \ery iliiectiiiii. Tlie 
yreatebt tledructiiiii w a s  6 01 7 niilrb. The c*louil t i  
and came from all  ilirectionb. 

Mitshington, Franh l o !  f i ~ r o ! l y .  A1h~.-TIie btOl.111 pa 
the SUUtheaht portion of the t i l m n  alI4Jiit 5.41 I). 
southwest tirnnril the  nintheast. A funnel cliiuil 
fall was liylit hefore tlie storui an11 l ieavv after. 
marbles fell. There URS CiJllhil~t.ralilI2 iiglitning 
roar nati hearcl. A wliirling Iuotiinn frum left to right \+:is 
The debris on the north biile of the track fell towiriil tlie 
that on the  suuth side tuwaril the northeast, a n i 1  that in the center due  
east. The aicltli of the  IJitth of grentebt ilestructiun xiis tliiee-eiglitlir 
of B mile, and its length a t  1e:tht I l l e h .  The d u u i l b  I I : I I I  ;t fpIitr, 
sandy appearance, and they parted I J f  the  town, one giiiiig u11i t l i  
and the other south. The latter cn the  uimt Ilamlnpe. 

about (3.15 p. iu., nioviiip ti)wartl the nu A% t~lIllle1 C ~ U l l l ~  \\ L 
been, an11 there was heavy rain m i l  hail. the  hailstones IJeing a s  larg 
as hens' eggs. There was svme thoniler but nut veiy heavy, ani1 :I ~ I J W -  

ing noise \+LIS heitrcl. The ilebiis fell tuaaril the  n~rrtlieaht on nll hiile. 
of the  track. The width of the Ic%th uf uieittest tlebtrnc*tion \\ab 1511 
yards ani1 i t b  length 5 miles. T W ~ J  c lnu13~ \\ere wen tii COLLIV tiigetht.1 
in the  H est. 

11. 111.. muving towaril the southeast. 
rain fell Iluring the btorin but nu hail. 
ohserverl, ai111 11eb~is in tbr center 4,f the htlJlU1 track 1:ip tii\i<iiil the  
boutlienbt. The  wiilth inf the  path vf gwttebt delrti uctiiin wac 1 mile 
and its length Y mileb. A peculiar briglitnebs was wen in  the c.Iniiiilc, 
and t n o  were nhfiervetl coniing tiigetlier in  the nurtlir\ ebt alriiiit iiiiler 
di titan t . 

at 6.45 p. m.. one moving from tlie southeast, null the  other from the 
northwebt. No funnel cloud was wen. and heavy rain fell, lieinc niost 
abunilant after the storm. Sonie hail )Jut uot .heavy: 31b0 fell 6 Iiiri~r- 
after. p norbe n~as  lieurcl IJC- 
fore thedorm.  1, but ilelwis 1:iy in :ill 
clirectionh. The width of the  pat11 nf @wttlbt ilebtiuctiou m a s  nraily 1 
mile, and its length 1+ milt%. 
ClOUdb, and two citme tngetlier juht 

a t  6 p. m., moving a liftle suuth of east. NU fuiiiiel chirid n ~ s   en, 
and rain fell KIobt abundantly after the htuim. TLuncler anal lirrlit- 
ning were terrific and almobt cmtini iou~.  A rcInring n 
but no whirling mcrtiun ulJser\ ell. 1)eliris lay in 
but mobtly toward the  The IellKth (if the  1i:itll 
stractioii war:about 5 IU Tlie cliwl n:th firht green 
low belon, ani1 was qui 
southwest. 

Nount Tt~riwri, Jefe.elwir C'o., 111.:- 
north of the  tuwn at 9 p. XI., niovin 
was seen. The rain was very heavy, 
the  sturm. No hail n w  seen. The  tliuniler was beip  heavy, anal the  
electrical display very lrrillinnt. A rwriiig noise n nr; hearal, a n i 1  a 
whirling miitiiin lihseri ell, the  ilebrih lying in every alirectiim. The 
width of t h e  path of greateht destruction was from one-fiiurth til 1 niile. 
There was no bright cloitil, : m i l  IIU msetirrg r i f  tnci d u w b  in the 
west. 

TIii. tliuiiiler \\;is t 
A riuring nuiw u: 

C'ha~roi8, O ~ r g r  CfJt//lf!/, Xo.--The sti 11'111 ( 1  bcruthea~t uf the  tu\ \  
St. 

Cl(tytfJ/ /  PI. LonitY C:)U)ify, Xo.--The $ti iJ\cr the tiinit at 1 
NIJ 

i%ZWUlltf(h, ev!. Clctir ?,?rrtlty, Ill.-TWiJ StOrInS IJZbheCl O\'el' t h e  t O W I l  

There wax a little lightning, ani1 it i ~ : t  
No whirling~nutinn wab libhe1 

Befaire the  htOI'Ul a qluw 

R~CJLVL~ZO, I ~ t t d ? i ! l g f o ~ L  cbf/t!I!/, 111 -The sturin lJ;tSW?ll Iliirth of the  tO\\ I I  

followeil t ~ y  :t heavy I~Iack cIuiilI froni -the 

Rrwpituln f ion.  

S t .  Louis ,  Mu ..................................................... 1% $ 1 0 , 1 3 9 . ~  
E a t  St.. Louis. 111. ! 11H I 2.ooO,o(k~ 
ht .  Louis c.'vunt, 1w. m 

90,(rn 

\\'ashin~ttm. 1 15. inmi 
i'hnm<nis. M v  ?(@ 
( ~ ' I a Y t n i i i .  hfa, 1 5. ~100 
New Eiulrii. I11 ................................... 
Birliurr, 111 ...................................... 
New Minrlen. 111. ................................. 
Harmony Sta t i ,w ,  I11 ............................. 
M a * ~ ~ m t n h .  I l l . .  .................................. 
(;rrrnantuwn. 111 .............................. 
Rir1)view. I l l  ..................................... 
.Tetirrson (.'oii 11 t y. 1 I I ............................. 

................................................... 
.............................................. 
........................................... ...... 
............................................ 1 ..... 

........................................................ 

......................................................... 

..................................... 
.......................................................... 

S t l l l . ~ ~ . ~ ~ I l ,  R I I I  ........................................................ 
\'amli~lia, Ma, .................................................... ~ 4 5 , O  
MesicaB. M ~ D  ............................ 

........ ,--- 
wBta1. .  .......................................................... 

HEhI%RKi: I31 T H E  .it'TINCi EDITOR. 

lroliigicnl c o i i d i t i ~ ~ ~ i ~  atteridiiig tlir tornaclnes of 
~ were c*linrtrd ~ i ~ d  ilrbcrilwd in Storm Biillrtin 

SC;iIisrqiiriit rrporth shim t1i:tt t h  a w n  of \rhnt 
nay I J ~  tertiit.tl t h ~ i ~ i d r r ~ t i ~ r i i i  ~ V ~ I I I I I  tioils \\:IS i ~ f  vrry cuuRit1- 

rrxble estriit, r~iiliraci~ig thr r r l i i i l r  i i f  the States of Iowa aiid 
Missouri, tlir qrratrr portioii of  Illiiiois idiiig enst- 

ant1 \vest 
Yirgiuia. Tlir lint11 ( i t  Erratest drbtrl the region 
n i t h i i ~  ~ I I I C ' I I  t l i r  ~ l J ~ 1 ~ i l ~ ~ l ~  fvrnintiu~i occurred, i a  show11 on 
(.'hart YIII. I t  I l l l t H t  not lie ccinrri\rd that a eingle tornaclo 
III' r v r n  a uunil,er o f  tiiriiarloes, pas over the area inclosed 
Iietner~i tlir heavy Iiiies ci11 Chart 1' , hiit rather that  tornn- 
die actic 111 11 a b  ilrveli rptd sucmmvely :it different points in 

l ~ i r p d  t o  n clnsk o f  sii i i i i i i~r t l i i i i id r r~ t~rn ia  wliicli iiiove 
l~r(iitc1sitIe iii a siwitlirastrrly tlirrc.tioii tlirc~ugh the States of 
the c r i i t rd  Mississippi \'alley, grurrally tlyiiigout a t  nightfall. 

At i i  iiuiiilrrr of plwes withiii tlit: path of greatest vio- 
leiirr, sevprt! thuiiclrr~tvrms o1~1y \\ere esprrieilcecl, but even 
thew frequently CRUW deatrriclioii ot life :11i(I p J p r t Y ,  es- 
pecially ill cases of iinfiiiishrcl structures n i i d  IJuilcliilgs of 
\\eak cuiistructioii. 

The St. Luuis ti rrnadu, wlirn cumparecl with tornadoes that 
have occurred in other w c t i i ~ i i ~  of the vountry, does not ap- 
pr;ir to have I~erii estraordinarily violent. The loss of life 
n as relatively  mall, consideriug the very great opportunity 
that n a s  prewntrd. The Louisville toruado, \\ith a path of 
only 300 p r d R  iu II idth, oauwd the drstruction of 76lives and 

I t  la C J I I I ~  withi~i the laat fen. yeam that a n  opportunity of 
O l J H e r V i l l q  the effect oi a tornado 011 one of the larger cities 
has Iierii olt'rrd, and only quite recently t h a t  ttnythiiig ap- 
lirmcliiiig it coiiiplete record o f  the various iiieteorological 
elroirnts tliiring th r  pawage of n tornado, has heen secured. 
The rrcords iiinclr I J ~  tlir autonintic iiistrumeilts a t  t,he St. 
Louis htatioii are givru on Chart IS, to which has been 
:iddril n copy uf the hrlJgrtIp11 trace at. Little Rock, Ark., 
tlurinq the passage of a torn:tdo civrr that  city in October, 
1594. There have alsv been adclrd IJarograph ciirvea a t  
Rocheatrr, Alliaiiy, New Yo&, and Philadelphia during the 
psaage  ( i f  what might lie called tliiiriderstnr~iis a id  incipient 
torn:ttlo condi tiviia during & p t i ~ i l i r r  17, 1895. The New 
York i iI iwr\er ri3niarLs in this uuiiiirctioii : 

Eviilencr of  ttrrnnalic action n:ts oliservwl t i i  t he  enst of statitrn be- 
tneen 9.111 :iiiil  9.20 a. in. There nas :t linnk o f  rlark c.loiiils in great 
ctinfiihiain niiiving, alip:trently, from the  snuth; (listincat formation could 
not be fully oherve<l on accuurit uf the dense fop that p~etviiled at 
the time. 

11 ill71 i l l l d  hOllth?J:l+t\L:lrtI 1 l l t O  I<PlltllCky, 

thr tr;lc>k #If t h e  gt.Ill-ral btCJ1'111. 'rhr latter a1JptiYeIltly he- 

a lJrtllM?rtv 1U8H IJf $2',500,000. 
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The agreement between the two pressure curves, Little 
Rock and St. Loiiis, is very striking, and tends to confirm the 
theory that  there is a partial v a c n i ~ ~ i ~  or core uf greatly di- 
minished pressure a t  the center o f  thr  ttJrIlad(1 vortex. caused 
by the centrifugal force of thr gyrations. The marked wcil- 
lations of pressure after the 1i:ismge nf thr tcrrnqclo are a l ~ i  
import a II t a s evid e n ~ r  c ~ t  the g rra t I y cli F t n 1-1 rrd eqii I 1 1 I iri t i  m 
of the atniofiphere :ind thi. gr:idniil return t i )  ~iariniil ciniiili- 
t1ona. 

The amount  of pressure fall i n  the Lortvx is still iiiiknarn1i. 
and, from thr n a t u r ~  of  t l i r  caw, n 111 l)r#ilr:ilily nlnays rr- 
main so. The IYPnthrr Bureau irfficr i i t  St. Liiuis, nlirre thr 
fall of prc'bsure a t  thr i i io i i i fn i i t  ( i f  t l i i a  tornatlo's 1iiis:h:igr \!ah 

one-third (if an inch, \ \ as  1rr11l~lily thrrr-clunrtrrw ot n i i i i lr 

from the rentrr uf I i i u  Irressiire. The h u d d r i i  rrnioval of o i i +  

third uf aii inch i r f  ~iresstir+~, as i n ~ i i h i i r e d  Iiy the iiirrc1iri:il 
Ijarcrnietrr, corre9l)mrls rt)uqh ly t a r  ii  I J ~ W H U ~ ~  i n f  22 I r o u I i d h  
per sqii:ire f o o t  of surface. ' I ' l t~s  n i i i h t  tlirii Iir fin :iiri)riisi- 

matioii tu the f ~ r ~  ewrtrt l  liy the i'slr:inhic,ii ( i f  air ( i f  ( irdi- 
dary deiisi ty ccrufiiicd 1) ithiii I i i i1111 I iigs i 11 t lir i~righl,orhc iod 
of the IVeatIirr I3urrau offiw. TIIP + ~ \ l r l i i ~ i v e  fiircta i i i  tlir tior- 
~iado's Irath \\:IS of C!OtI~bV v:iwlly grrati3I' 11i:i1i O I I  ~ ~ t l r i  I' hjclr, 
I,ut ne  havr J I C )  nieniin (if  iiir;isuring its intensity, l l l l l ~ f i b  \\e 
accept the reatliiig c l f  t h i ~  anertiitl refrrrrd- to in A h .  Frankrii- 
field's note uf Julie 23. E'urthrr tlc.tails ab to thr cciiiditioii 
of the aneroid Ilrforr niid nftrr th r  toritado w i l l  be crl)tained 

I t  is regretted that ii  rrcortl of the direction t r f  the wind a t  
less intervals thari five iiiinutrs can nirt be ulitaiitrvl. In rearl- 
ing the rpcord o f  direction 011 C'hart IS i t  should lip renieni- 
bered that the dirrc-tiiriis giwii are tlltobt! that 1Jrevniled for an 
instant of tinir oiily a t  5-lniiinte iutervals. Sontheasterly 
winds prevailed from 2 tcr 5.40 13. in., there k i n g  ncit  t17P 
slightest variation froin that  direction. Thew wiiids again 
reappeared at thr  surface a f t r r  the tornatlo had l~astied, riz, 
from 6.55 to 7.15 p. ni., and again frcini 9.25 to 10.05 1). in. 
Thereafter, until 1.30 a. in. of the W,h, the niiitls were ~ ~ i i t h -  
erly or sciuthweeter~y. Fro111 1.::@a. n1. utitil i i o o n  ofthe ?8th, 
the winds were generally north\vesti~rly, occasionally lxicking 
to westerly. It I1l:ly he ( ~ f  iIltl?l't?&t tu note that  the south- 
eakterly winds a n d  the oscillations of tlir lrarometer ceahed 
a t  the same time. The velocity record is quite similar to that 
of a thunderstorm or squall wind. In the Louibvillr tormulo 
the ninsinium velocity was hut 36 miles per hour,  d t h t J l l ~ h  
tlie toriiado path wad less than 600 yards frcini the \\'rathrr 
Bureau officr.  The wincl was also quite iiiotlerntr 011 either 
side of the k3herman tornado. The fact that  thr  greiatest 
damage \vaR done to upper stories, and that  there seemed to 
he a limit 1oelow which the force of the tornado was n ~ r t  felt, 
was also noticed in the Louisville tornado. 

The ordinary funnel cloud seems nut to have ))?en fully cle- 
veloped in either the st. Lollis or Lvuicrille tornado. In the 
Sherman, Tex., tornado of May 1.5, 1W3, the tcrruaclo cloiid 
was been and accurately described lry sevrr:tl persons. The 
following from an interview with Prof. A. (2. Nash, of the 

if lIlJBRi~Jle, : l l ld  pllloli8hrd ill il fill~J6eC~U~llt REVIEW. 

Sherman Institute (Globe Democrat, St. IJouis, May 22 1896), 
is so clear and explicit as to the updraft and the whirling mo- 
t ion  that  i t  is here reproduced : 

When tlie cltiad pabsed in front of me it seemed to be going at the 
4Jf a g:illqjing liorbe. The spaell was not so great but that almost 

ne running tu  the east or to the nest could have got out of the 
Tlir calliiiil ~wr' l le~l  out a l i i w r  the ground, but the top of it was 

hipher t l i a i i  t l i e  siiles. It beemerl to he diiirninp up all that it touched 
The shape and action was 

At thr h:tnie time, ith it nioved along, the mass had 
:I 111t:iry I ~ l ~ J t l l i I l .  It wttirled riiund ai111 ruund in a direction from right 
I J \  e r  to I t A f t ,  just tlie rpverse of the mait ementsof the hands of a watch. 

)nly the iiiitlineb vf the niasb coaltl be distinguibhetl. It W 8 b  impos- 
silrle t i l  see i i i t ir  it. Hiiuheb :in11 IJtlirl things neiit up as the cloud 
ie.iclieil tlirm. t1isxIqir:iriiig i n  tlie revaIl\ ing interior. At the top and 
.triiuii~I t l i c .  eilgrs I coalil bee th ingh  H hirl nd then falling as they 

\ \ah b u  great it set the 
niljacrrit ail in motion, :tiill tlir lipliter t l i i  ucli .IS leaves and tnigb, 
:in11 l i i t r i  rlf  1linr nnrl liarticles uf mutl, cii far ilutside of  the cloud 
:in41 fell :it consideralilt* tliatanc.es from the path uf the cyclone. In the 

tliere wittching tlie ~ l o u ~ l  1i:ts:h I wits covered with 
M i th muddy wtter. A s  the c*loiiil l~:%hsed the rutsry 

The path (if greatest destrnctitm j i i  the St. J,ouis tornado ex- 
trnded frviii Iiandolph C'crunty. hlo., ttr J~~t ferson  Ckounty, Ill., 
a clistwiice uf ahuiit 300miles. After Ietivii~g St. Louis $1 score 
or nitrrr of towns and villages was ~ r a s h ~ d  IJVU :iud 39 l~ves  
\$'err lost h f o r e  the fury o f  the htol'tl l  :ilriitrtl. 

T h r  sceite o f  klrriadic activity \%ab tr:tiisfrrrrd on the fol- 
Ion iiig dtiy tl I  s~)iitliern-c~~iitral u n c i  scrnthenstrrn Pennsylva- 
iii:i. The wii t r r  ( ~ f  the general st(lriii was over the lower 
Lnkt>h, Irut it will ) )e  olrsrrvrd that tlir regic~ii of tornadoes 
maintai i i~d the hanie rrlntive position t C J  tlie storni center as 
on the previoiw day. The first nppe:irnnce uf a turundo on the 
2Hth \\HA at ('ailiiiiihia, Pa., :it 1.30 p. in. One perscrn W R ~  
killed a1111 ?@ injnretl Iry the wrecking o f  n lmqe rolling mill. 
An rye witnem o f  t h f A  storm, Mr. T. L. [Trban, describes its 

* * * Alqirtrachitig the niniliiw and looking to the iiorthwest I 
lieltelil a 1 ~ I : t ~ k  clouil, like a great inonster :ttJoUt to leap into the river, 
nhen, l i k e  :t f a b h ,  aut1 ti1 my burpribe mid horror, it lifted its colossal 
form friiin the hlmm of the aater i n  a IlJtalp form. Propelled by the 

fiirce it uenret1 theshvre; then hegnii the mobt aiipalling bight 
een my ~ircivince to witneab. * * * Spellhound I gazed at 
o a d i  n hirliny ruund :ml rciuiill with a roxrinc noise, Rater and 

moil in adr.tiic~e. It struck the shore, when thr black cloud seemingly 
bhllt upwar~l, an11 beneath it I beheld the air fillet1 with flyin2 ohjects; 
uiiv liuge \,lack rnashsveineil cimingtlirectly tuw:irdh me. * * * In 
:t \i hirlv incl forni it cdme directly towaids me, n hen to my agreeable 
surprise on  reaching the railtoad it tack a stiuth, thence koutheabterly, 
course :tiill I-ontinueil on, leaviiiy in its Rake tlebolation an11 destruction. 

After leaving C'nlnmhin t h e  tornado appears to have spent 
its furce, although severe winds and thnnderstorms were es- 
perieiiced to the northeastward as far as Easton. A second 
series of tornadoes .swept through Rlontgoniery and B W ~ E  
counties to the New Jersey line. Four people were killed and 
the 1JrOperty loss 11 as quite large. A third series appears to 
have passed through southern New Jersey, Init no lives were 
lost and the claniage mas confined principally to the destruc- 
tion of fences, outbuildings, and barns. 

ie fragmriits at the tlJrJ. 

KIJt tl~yUllI1 tllr eqlyeb. The rV\IJ1\.lnp 1t.l  

an \ e iy  plirinly in tlie rt3:ir. 

apl)l'lJWh :IS fOllU\VS : 

~ 

NOTE BY THE CHIEF. 
Certain interviews with Prof. H. A. Hazen, U. S. Weather 

Bureau, have recently appeared in the public press, in which 
the planting of forests on the southwestern edge of cities and 
the discharge of dynamite bombs have been advocated as a 
protection against tornadoes. 

It should be clearly understood that the Weather Bureau- 
using that term as expressing the collective thought of its 
Chief and members of the scientific staff, Professor Hazen 
alone excepted-does not indorse the theories set forth iii the 
interviews above referred to. The opinions expressed and the 
methods of executing them are Professor Hazen's, and he 
alone is responsible for them. 

That there may be no misunderstanding in the matter, the 

following letter has been sent to the managing editors of the 
various journals that have commented upon the interviews 
above mentioned : 
"I have to inform you that thede statements were not 

authorized by the Weather Bureau, and that the theories ad- 
vanced are not held by scientiflc men generally. The inter- 
view came from Professor Haeen as a private individual, and 
not in his capacity as an offlcial of this Bureau. 

"From personal observation of the havoc wrought by 
several tornadoes, I am fully convinced that any attempt to 
destroy them by the means suggested will be a failure." 

June 24,1896. WILLIB L. MOORE. 






